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Progres s  Report  of  NASA Grant N o .  SC-NG36-008-040 
t o  The Ohio S t a t e  U n i v e r s i t y  
f o r  t h e  p e r i o d  of July 1, 1966-December 31,  1966. 
S u b j e c t :  S e l e c t i o n  from M u l t i v a r i a t e  Normal Popu la t ions  
Supe rv i so r :  D r .  M.  Haseeb R izv i ,  Dept. o f  Mathematics 
The major problem posed i n  t h e  p roposa l  has  been s o l v e d  
by t h e  P r i n c i p a l  I n v e s t i g a t o r  (Superv isor )  and a co-author.  
These r e s u l t s  a r e  r e p o r t e d  i n  t h e  enc losed  p r e p r i n t  of t h e  
paper  e n t i t l e d  W e l e c t i o n  from M u l t i v a r i a t e  Normal Popu la t ions?? ,  
accep ted  f o r  p u b l i c a t i o n  i n  1967 i n  t h e  Annals of S t a t i s t i c a l  
Mathematics,  Tokyo. F i v e  copies  of t h e  p r e p r i n t  and a copy of 
t h e  l e t te r  of t h e  E d i t o r  of  t h e  Annals concerning acceptance  
of t h e  a r t i c l e  a r e  enc losed .  Some i n t e r e s t i n g  d i f f e r e n t i a l  
d i f f e r e n c e  e q u a t i o n s  involv ing  noncen t r a l  ch i -square  
(noncen t r a l  F) d i s t r i b u t i o n  and d e n s i t y  f u n c t i o n s  w e r e  
o b t a i n e d  f o r  s o l v i n g  t h e  minimization problem i n  t h e  above 
mentioned pape r .  These equat ions  deserve  a t t e n t i o n  i n  t h e i r  
own r i g h t  and can be o f  g rea t  u s e  i n  problems of o b t a i n i n g  
extrema of  f u n c t i o n s  involv ing  noncen t r a l  ch i -square  
( n o n c e n t r a l  F) d i s t r i b u t i o n  and d e n s i t y  f u n c t i o n s .  Consequent ly ,  
t h e  p r i n c i p a l  i n v e s t i g a t o r  and  h i s  co-author have w r i t t e n  a 
c lassroom n o t e  e n t i t l e d  ??On noncent ra l  chi-square.  and 
n o n c e n t r a l  F d i s t r i b u t i o n s "  and have submi t ted  i t  f o r  p u b l i c a t i o n .  
F i v e  c o p i e s  o f  t h e  p r e p r i n t  of t h i s  n o t e  a r e  a l s o  enc losed .  
The work on numerical  computations f o r  making s u i t a b l e  
t a b l e s  t o  be  used  i n  conjunct ion  wi th  t h e  above paper  i s  i n  
p r o g r e s s .  The quadra ture  techniques f o r  t h e  e v a l u a t i o n  of  
t h e  ranking i n t e g r a l  involv ing  noncen t r a l  ch i -square  (non- 
cen t r a l .  F) d i s t r i b u t i o n  and d e n s i t y  f u n c t i o n s  a r e  be ing  
s t u d i  ed . 
The p r i n c i p a l  i n v e s t i g a t o r  is i n v e s t i g a t i n g  some problems 
of ranking  and s e l e c t i o n  af ter  dropping t h e  assumption of  
no rma l i ty  or of any o t h e r  s p e c i f i c  d i s t r i b u t i o n  f o r m .  T h i s  
r e l a x a t i o n  i n c r e a s e s  t h e  a p p l i c a b i l i t y  of  t h e  s e l e c t i o n  
p rocedures  t o  a wider range of problems b u t ,  s imu l t aneous ly ,  
r e q u i r e s  u s e  o f  some o t h e r  techniques f o r  s o l u t i o n .  The 
L 
s e l e c t i o n  procedures  r e q u i r e d  f o r  t h e s e  problems a r e  
I b  nonparamet r ic .  The p r i n c i p a l  i n v e s t i g a t o r  has  o b t a i n e d  
some p r e l i m i n a r y  r e s u l t s  f o r  t h e  nonparametr ic  s e l e c t i o n  
p rocedures  f o r  t h e  problem o f  comparison of  s e v e r a l  
u n i v a r i a t e  d i s t r i b u t i o n s  (wi th  unknown forms o f  d i s t r i b u t i o n s )  
w i t h  a c o n t r o l ;  these r e s u l t s  were p r e s e n t e d  by t h e  p r i n c i p a l  
i n v e s t i g a t o r  a t  t h e  I n t e r n a t i o n a l  Congress of Mathematicians 
h e l d  a t  Moscow, U.S.S.R. dur ing  August 16-26, 1966. The 
p r i n c i p a l  i n v e s t i g a t o r  i s  p r e s e n t l y  engaged i n  t h e  s tudy  o f  
t h e  opt imal  c h a r a c t e r i s t i c s  and t h e  asymptot ic  r e l a t i v e  
e f f i c i e n c i e s  of  t h e s e  procedures .  There a r e  s e v e r a l  
problems of g r e a t  v a l u e  i n  t h i s  phase o f  i n v e s t i g a t i o n ,  f o r  
example, t h e  m u l t i v a r i a t e  analogues of  t h e  u n i v a r i a t e  
nonparametr ic  s e l e c t i o n  procedures .  Any coherent  development 
of t h e  theo ry  f o r  u n i v a r i a t e  and m u l t i v a r i a t e  nonparametr ic  
s e l e c t i o n  procedures  would r e q u i r e  more t i m e  and e f f o r t s .  
Consequent ly ,  a r e q u e s t  f o r  renewal and ex tens ion  o f  t h e  
p r e s e n t  g r a n t  i s  be ing  submit ted s e p a r a t e l y  t o  t h e  Nat iona l  
Aeronau t i ca l  and Space Adminis t ra t ion .  
